Consider a finite (t + r -I)-dimensional projective space PG(t + r -1, s) based on the Galois field GF(s), where s is prime or power of a prime. A set of k distinct points in PG(t + r -1, s), no t-linearly dependent, is called a (k, t)-set and such a set is said to be maximal if it is not contained in any other (k*, t)-set with k* > k. The number of points in a maximal (k, t)-set with the largest k is denoted by m,(t + r, s). Our purpose in the paper is to investigate the conditions under which two or more points can be adjoined to the basic set of Ei , i = 1, 2 ,..., t + r, where Ei is a point with one in i-th position and zeros elsewhere. The problem has several applications in the theory of fractionally replicated designs and information theory.
interaction is confounded with block effects is given by the maximum number of distinct points in PG(t + r -1, s) no t-linearly dependent. These considerations have later led to an extensive use of fractional factorial designs and the study of their confounding properties has been approached from several closely related points of view. In a separate paper, Bose [2] proved that, for a fractionally replicated design (l/Y) x So, consisting of a single block with .st+" plots or experimental units, t + r = k -d, the maximum possible value of k is m,,(2v + r, s) if no v-factor or lower order interaction is to be aliased with another v-factor or lower order interaction. In case it is required that no u-factor is to be aliased with a (V + I)-factor or lower order interaction, then the maximum value of k is given by mZufl (20 + r + 1, s). For given k and o, one needs to maximize d, that is, to take as high a fraction of the full factorial design as possible. The number m,(t + r, s) also plays a significant role in the information theory. If there is an s-ary channel capable of transmitting s distinct symbols, then, for a group code (k, d) with d information symbols and fixed redundancy k-d, the maximum value of k for which u-errors can be corrected with certainty is m,,(2u + r, s). Similarly, the maximum value of k for which u errors can be corrected and u + 1 errors detected is established by m2V+l (2~ + r + 1, s). This interconnection between the theory of confounding and fractional replication developed by Fisher, Finney, Bose, and Kishan and theory of error correcting codes due to Hamming and Slepian has been elegantly brought out by Bose [2] .
It was recently established [5] that (1.1) m,(t+r,s)=t+r+b for t > s(r + 1), a particular case for r = 0 having been established earlier by Bush [3] , Maneri and Silverman [6] , and Gulati [4] . It was also shown in [5] that
(1 *a f&t + r, s) 3 t + r + 2, for t < s(r + l), (1. 3) mdt + r, 4 < t + r + s, for sr < t < s(r + l), r > 1.
We will establish that the upper bound (1.3) can be improved for r > s and that only two points can be adjoined to the basic set of (t + r)-linearly independent points Ei , i = 1,2,..., t + r, where Ei is a point in PG(t + r -1, s) with a one in i-th position and zeros elsewhere. Proof. That the maximal set contains at least t + r + 2 points for t < s(r + 1) is a consequence of (1.2). Consider an addition of three points Qi , i = 1,2, 3, to the basic set oft + r linearly independent points, where Q, : (a, , a2 , ~3 ,..., ut+A an optimal solution for which is given by x*= l-5 I j = 1,2, 3, 
MAXIMAL SETS WITH n > 3 ADDITIONAL POINTS
In this section, we sketch briefly some conditions on t which must be satisfied for the existence of n(< t) points Q, , Q, )..., Q,, such that any t points in the set are linearly independent. Clearly, no t points in this set are linearly dependent if a strict linear combination of U, 1 < u < t, of Qj ,j = 1,2 ,..., n, has at most r + u -1 zero coordinates. If Qi's are written in the form of (t + r, n) matrix, then column vectors denoted by xi , can be interpreted as points in PG(n -1, s). Considering all possible linear combinations of n points, we observe that To derive conditions analogous to (2.6) we recall that each xi appears in (P-l -1)/(x -1) inequalities. Adding inequalities containing xi , we obtain The inequalities derived in (3.6) are useful in investigating upper bound on xj for each j, j = 1, 2 ,..., (P-l -l)/(s -1). The upper bound (3.4) is attained in few special cases. Consider, for example,
that is the set of t + I Els, i = 1, 2 ,..., t + r, will include at most (n -1) points. 14)
In conclusion, we wish to remark that the values of r considered here are by no means exhaustive and one needs to consider several cases separately. The problem lies in the refinement of the upper bound (3.4) and exhibiting a solution to the basic inequalities.
